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The relationship between geography and climate in the 
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Abstract This paper aims to illustrate the distribution patterns of generic-level elements of 
Chinese seed plants and their correlations to climatic and geographic gradients. A total of 204 
regional floras covering all of China were used to make distribution maps for all seed plant 
genera using GIS (Geographic Information Systems) technology. Climatic gradients were 
based on data sets from 841 meteorological stations throughout China. Definitions for floristic 
distributional patterns were based upon the work of Prof. Z. Y. Wu. Most of these floristic 
distributional patterns were strongly correlated with the geographic gradients in climate, 
except for cosmopolitan, cultivated and invasive genera. Tropical genera form a large fraction 
of the total genera (ranging from 0.84% to 94.38% in the regional floras) with the highest 
proportion in southern Yunnan and Hainan Island. Tropical genera occur predominantly in 
southern China of «30? N latitude and decreased with increasing latitude, as would be 
expected. Interestingly, the disjunct Tropical Asia and Tropical America distribution were not 
restricted to southern latitudes. Temperate genera account for 5.1% to 98.83% of the total 
genera in regional floras with the highest proportion in the province of Xinjiang. Most of these 
genera followed geographic gradients in climate as expected (temperate genera conspicuously 
dominate the landscape at higher latitudes), except the East Asian and North American 
disjunct distribution, Eastern Asian distribution and Chinese endemic distribution. Generally, 
most plant genera demonstrated some correlation with climatic and geographic gradients. The 
most important gradients were those of annual air temperature and precipitation. A small 
fraction did not demonstrate significantly particular pattern: “Cosmopolitan”, “East Asian and 
North American disjunct”, “Eastern Asian” and “Chinese endemic” distributions. The North 
Temperate distribution had the highest correlation with mean annual air temperature and 
precipitation. These results demonstrate that the Chinese seed plant genera correspond well to 
recognized vegetation zones and floristic regions, providing further support for the current 
phytogeographic definitions. 

Key words genera of Chinese seed plants, geographical elements, distribution patterns, 
correlation to climatic factors and geography. 


Within the country of China, plant systematic studies have a long history. Hu (1926, 
1929, 1935, 1936) gave a primary viewpoint on the characteristic elements of the Chinese 
flora. Liu (1934) gave a framework for the geographic distribution of these floristic elements, 
while Li (1944) discussed these distribution patterns in more detail, based on studies of the 
family Araliaceae. Wu (1965) studied the distribution patterns of Chinese seed plants at the 
generic level (ca. 2980 genera), pointing out the country's tropical affinity. Zhang (1962, 
1980) analyzed the floristic composition and characteristics of southern China and discussed 
its origins. Wu and Wang (1983) systematically summarized the floristic composition, 
characteristics and affinities of Chinese flora, while Wu and Wu (1996) further affirmed the 
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uniqueness of the Chinese flora and suggested an Eastern Asiatic floristic kingdom. 

More recently, Zhu & Roos (2004) discussed the tropical flora in southern China and its 
affinity to the tropical Asian flora based on comparisons of floristic similarities between 
southern Yunnan and Hainan Island, Vietnam, Malay Peninsula and Brunei of western 
Malesia, and confirmed that the flora of southern China is of tropical nature with a strong 
tropical Asian affinity. Qian et al. (2003) studied large-scale phytogeographical patterns in 
East Asia, based upon a total of 45 regional floras at the generic level, including 23 Chinese 
floras. The geographic and climatic patterns of the floristic elements were examined among 
cosmopolitan, tropical and temperate genera. 

In this study, we examine the distribution patterns of Chinese seed plants at generic 
level, based upon the classification system of Wu (1991). Wu's classification system is quite 
important to Chinese botany, because a large number of papers following his system have 
been published. We used 204 regional floristic works (see Appendix 1), which cover almost 
all climatic zones and terrestrial ecosystems present in China, from Hainan Island in the south 
(18.61? N), Altai of Xinjiang Province in the northwest (48.88? N), the upper Ürümqi in the 
west (87.03? E), to Changbai Mountains in the east (128.33° E) (Fig. 1). We then compared 
Wu's phytogeographic classification system to the geographic patterns in long-term climatic 
data sets. Using a range of factors, the correlation between Wu's phytogeographic 
classification system of Chinese seed plants at generic level and observed climatic patterns are 
examined. 
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Fig. 1. Sites of the local or regional floras used. 


1 Material and methods 


The genera of Chinese seed plants were placed into 15 phytogeographic distribution 
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patterns defined by Wu (1991). Most of the 204 regional floras already classified the plant 
genera based on Wu's classification, although a few earlier works had to be independently 
classified. This large database of phytogeographic patterns of Chinese seed plant genera 
provides as complete coverage of the country as possible. We chose to ignore Cosmopolitan" 
genera because they have little biogeographical significance. The Arcview software 
(ArcGIS9.2) was used for making frequency maps of distribution types of the Chinese genera. 
On each map, the frequency distribution was grouped into five classes, defined by identifying 
natural breakpoints between classes using the Jenk's optimization method, a default 
classification method in Arcview. 

The 15 phytogeographic distribution patterns documented by Wu (1991) and used in this 
paper are concisely explained as following: 

1. “Cosmopolitan” 

Cosmopolitan distribution includes the genera which are widely distributed across every 
continent of the world without special distribution centers. 

2. “Pantropical” 

Pantropical distribution includes the genera which are distributed throughout the tropics 
of the Western and Eastern Hemispheres or those genera which have one or more than one 
distribution centers in the tropics, but with some species distributed in other regions. 

3. “Tropical Asia and Tropical America disjunct” 

Included in this category are those genera which are disjunctly distributed in warm 
regions of America and Asia. 

4. “Old World Tropic” 

Those are the genera which are distributed throughout the tropical areas of Asia, Africa, 
Australia and their adjacent islands. 

5. “Tropical Asia and Tropical Australia” 

This distribution type is the east wing of the “Old World Tropic” distribution. Its western 
boundary is sometimes in Madagascar but never in the continental Africa. 

6. “Tropical Asia to Tropical Africa” 

This distribution type includes the genera which are distributed from tropical Africa to 
Indo-Malaysia region, as the west wing of the “Old World Tropic” distribution. 

7. “Tropical Asia (Indo-Malaysia)” 

This distribution type includes the genera which are distributed throughout Tropical 
Asian (Indo-Malaysia) region. Its eastern boundary reaches Fiji or the island of the South 
Pacific but never on the continent of Australia, and the northern boundary mostly reaches 
Southwest and South China and Taiwan. 

8. “North Temperate” 

This distribution type includes the genera which are widely distributed in the temperate 
regions of Europe, Asia and North America. Some of them can extend to the tropical 
mountains. 

9. “East Asia and North America disjunct” 

The genera of this distribution type are discontinuously distributed in the temperate and 
subtropical areas of East Asia and North America. 

10. “Old World Temperate” 

This type generally includes the genera which are widely distributed in temperate and 
cold temperate regions from high latitudes to middle latitudes of Eurasia. 

11. “Temperate Asia” 

This type includes the genera which are confined to the temperate regions of Asia with a 
range from Central Asia in Russia (or south Russia) to Eastern and Western Siberia and 
Northeastern Asia, southward to North China, Korea and northern Japan. 
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12. *Mediterranean, West Asia to Central Asia" 

This distribution type includes the genera which are distributed around the 
Mediterranean, through West Asia or Southwest Asia to the Central Asia of Russia and 
Chinese Xinjiang, the plateaus of Qinghai and Tibet and plateau of Mongolia. 

13. “Central Asia" 

This type includes the genera which are distributed in Central Asia (particularly 
mountainous regions), but not in West Asia and the Mediterranean region. 

14. *East Asia" 

This type includes the genera which are distributed from Himalayas to Japan. The 
distribution ranges of this type do not extend beyond the northern IndoChina, and its 
northwest boundaries are coincided with the forest boundaries in Northwest China. 

15. *Endemic to China" 

This distribution type is centered in the natural floristic regions of China as a whole, with 
their distributional limits not far from Chinese national boundaries. 

The relation coefficients of these distribution types to longitudinal and latitudinal 
gradients in the climatic data were calculated. The climatic data were collected between 1951 
and 1980 from 841 meteorological stations throughout China including four major factors: (1) 
average monthly or annual air temperature, (2) average annual maximum or minimum air 
temperature, (3) average annual precipitation, and (4) average annual air relative humidity 
(Chinese Central Meteorological Office, 1984). The correlations of these floristic elements to 
climatic gradients were established based on comparing these two large datasets: the 
phytogeographic patterns and the long term climate data. 


2 Results 


2. Frequency patterns of the distribution types 
2.2.1 “Pantropical” distribution (Type 2) 

The “Pantropical distribution” includes 362 genera in China and contributes to 11.61% 
of the total Chinese genera (Table 1). The frequency of “Pantropical” genera in the regional 
floras across China is directly related to latitude (Fig. 2). The lowest proportion in any flora 
was 0.58% in the upper Ürümqi of Xinjiang in northwestern China (~87.03° E, 43.20? N), 
while the highest proportion was 45.73% in the Nujiang region of western Yunnan (~98.90° 
E, 26° N). 


Table 1  Areal-types of genera of the Chinese seed plants” 





Areal-type No. of genus % 
1 Cosmopolitan 104 3.34 
2 Pantropical 362 11.61 
3 Tropical Asia & Tropical America disjuncted 62 1.99 
4 Old World Tropic 177 5.68 
5 Tropical Asia to Tropical Australia 148 4.75 
6 Tropical Asia to Tropical Africa 164 5.26 
7 Tropical Asia 611 19.60 
8 North Temperate 302 9.69 
9 East Asia and North America disjuncted 124 3.98 
10 Old World Temperate 164 5.26 
11 Temperate Asia 55 1.76 
12 Mediterranean, W Asia to C Asia 171 5.49 
13 Central Asia 116 3.72 
14 East Asia 300 9.62 
15 Endemic to China 237 8.25 
Total 3117 100.00 


* After Wu (1991). 


138 Acta Phytotaxonomica Sinica Vol. 45 







































T2 (%) 
0.58 - 8.81 490° 
8, 8H2---18. 16 15° 
^ 15.17 - 20.69 
a 20.70 - 28.05 Fe 
à 28.06 = 45.73 £a > 
0 / d 
L] China 110 110° 115° 120° 








a eee Pantropical distribution (Type 2) 





Fig. 2. Pantropical distribution. 


“Pantropical” genera are the dominant tropical group in China, having the second highest 
proportion among Chinese tropical floristic elements. The relative frequency of “Pantropical” 
genera was generally greater than 20% in areas south of 30° N, except in regions with high 
elevations. 

2.1.2 “Tropical Asia and Tropical America disjunct” distribution (Type 3) 

This distribution type includes a total of 62 genera in China. However, the relative 
frequency of these genera ranged from 0% to 9.35% in the regional floras. Their geographic 
distribution did not correlate well with any latitudinal gradients, although their relative 
proportion generally increased at lower latitudes (Fig. 3). 

2.1.3 “Old World Tropical” distribution (Type 4) 

The “Old World Tropical” distribution includes 177 genera in China and contributes to 
5.68% of the total Chinese genera (Table 1). These genera are completely absent from several 
northern floras while they are most frequent (15.68% of the total genera) in the Longgang 
limestone area of Guangxi Province (~106.7° E, 22.3? N). The relative frequency of these 
genera decreases dramatically with increasing latitude (Fig. 4). Regional floras containing 
between 10%-15% of “Old World Tropical" genera were mainly found south of 25° N 
latitude, except some are in deep valleys with a dry and hot climate in south-western China, 
for example, the floras from the valley of Jinshajiang river at ca. 102.69° E, 27.07° N and 
the valley of Nujiang river in western Yunnan at 98.9° E, 26° N. 

2.1.4 “Tropical Asia to Tropical Australia” distribution (Type 5) 

The genera of “Tropical Asia to Tropical Australia” are also completely absent from 

several northern regional floras and reach their highest proportion (12.6% of the total genera) 
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Fig.3. Disjunct Tropical Asia and Tropical America distribution. 
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Fig. 4. Old Word Tropical distribution. 
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Fig.5. Tropical Asia to Tropical Australia distribution. 


on Hainan Island (~109.6° E, 18.4” N). The relative frequencies of these genera also show 
strong correspondence to latitudinal gradients, as expected (Fig. 5). The regional floras with 
the proportion of these genera accounting for more than 7% were found from the areas of «23? 
N latitude in southwestern China and the areas of «25? N latitude in southeastern China. 
2.1.5 “Tropical Asia to Tropical Africa” distribution (Type 6) 

These tropical genera are also missing from several northern regions, while they reach 
their highest proportion (10.29% of the total genera) in the dry and hot climate of the 
Yuanjiang region of Yunnan Province (—102.5? E, 23.5? N). Their relative frequencies also 
show strong correspondence to latitudinal gradients (Fig. 6). In the hot, dry valleys of the 
Jinshajiang river (south of 27.5? N) and in southeastern China (south of <23.5° N), these 
Type 6 genera were quite frequent (>6.7%). 

2.1.6 “Tropical Asia” distribution (Type 7) 

The “Tropical Asia” distribution includes 611 genera in China and is the largest group of 
tropical floristic elements in China (Table 1). These genera are the most dominant floristic 
element in regional floras in southern China. Missing in the northern latitudes, they account 
for up to 42.26% of the total genera in southern Yunnan Province (-100.9% E, 21.9 N), with 
the second highest relative frequency (29.95%) observed on the island of Hainan (~109.7° E, 
18.9% N) (Fig. 7). The regional floras with these genera accounting for more than 20% of the 
total genera were found in the areas south of 23° N in southwestern China and south of 25° 
N in southeastern China. These genera decreased conspicuously with increasing latitude, 
dropping below 3% of the total genera in areas north of 32° N. 

2.1.7 “North Temperate” distribution (Type 8) 

The “North Temperate" distribution includes 302 genera in China and is the largest 

group of temperate floristic elements in China. These genera were present in all regional 
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Fig. 8. North Temperate distribution. 


floras and show a strong correspondence with latitudinal gradients, accounting for 1.79% of 
the total genera in southern Yunnan Province (—100.9? E, 21.88° N) at its lowest proportion 
to 68.1% in temperate northwestern China (~106.6° E, 38.1° N) (Fig. 8). These genera are 
the dominant elements in regional floras throughout northern China. The local floras with 
these genera forming less than 10% of the total genera were found mainly from the areas <25° 
N latitude, and the floras with the proportion less than 20% were found mainly in the areas of 
<30° N latitude. 

2.1.8 “East Asia and North America disjunct” distribution (Type 9) 

The genera of “East Asia and North America disjunct” distribution are most frequent in 
regional floras in centre-east China, and missing from several north-western most regions of 
China. They reach their highest proportion (16.16% of the total genera) in the subtropical area 
of eastern China (-118.9” E, 28.9 N) (Fig. 9). 

2.1.9 “Old World Temperate” distribution (Type 10) 

The genera of this type have their highest proportion (20.18% of the total genera) in 
Altai of Xinjiang (~88.5° E, 48° N) in northwestern China, while they are almost absent 
from several south-western most regions in China. They occur mainly in the temperate north 
and west China (Fig. 10). The regional floras with these genera accounting for more than 10% 
of the total genera were found mainly in the areas of >32°N latitude except fewer sites, for 
example in the northwestern Yunnan owing to high altitude. 

2.1.10 “Temperate Asia” distribution (Type 11) 
The genera of “Temperate Asia” distribution in China have a similar pattern to these of 
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Fig. 9. Disjunct East Asia and North America distribution. 
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Fig. 10. Old World Temperate distribution. 
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Fig. 11. Temperate Asia distribution. 


“Old World Temperate” distribution. These genera reach their highest proportion (6.95% of 
the total genera) in Ningxia (~105.8° E, 38.7° N) in northwestern China and their second 
highest proportion (6.32% of the total genera) in Heilongjiang (~120.0° E, 46.2° N) in 
northeastern China, and show strong correspondence to latitudinal gradients (Fig. 11). The 
regional floras with these genera accounting for more than 3% of the total genera were found 
mainly in the areas of >32° N latitude with the sole exception of one in Jiangxi at ca. 114.63° 
E and 27.67° N. 

2.1.11 “Mediterranean, West Asia to Central Asia” distribution (Type 12) 

The genera of this distribution occur mainly in temperate northwest China (Fig. 12). The 
genera reach their highest proportion (30% of the total genera) in western Nei Mongol 
(-99.53” E, 41.38° N) in northern China, while they have their lowest proportion in regions 
in southern China. 

2.1.12 “Central Asia” distribution (Type 13) 

The genera of “Central Asia” distribution occur mainly also in the temperate northwest 
China (Fig. 13), with their highest proportion (7.58% of the total genera) in Altai of Xinjiang 
(~88.5° E, 48° N) in northwestern China. The regional floras with these genera accounting 
for more than 3% of the total genera were mainly found in the areas of >34° N latitude. 
2.1.13 “Eastern Asia” distribution (Type 14) 

The “Eastern Asian” distribution includes 300 genera in China and is the second largest 
group of temperate floristic elements in China. These genera occur mainly in the subtropical 
area of China (Fig. 14). They reach their highest proportion (24.44% of the total genera) in 
northern Guangxi (-110.5” E, 25.9” N) in centre-south China. The regional floras with these 
genera accounting for more than 17% of the total genera were mainly found in the areas 
between 103° E and 122° E longitudes, and between 25° N and 34° N latitudes. 
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Fig.12. Mediterranean, West Asia to Central Asia distribution. 
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Fig. 13. Central Asia distribution. 
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Fig. 14. Eastern Asia distribution. 


2.1.14 “Chinese Endemics" (Type 15) 

The genera of endemic to China occur mainly in subtropical area of China (Fig. 15). 
These genera reach their highest proportion (7.35% of the total genera) in Dabashan (~107.5° 
E, 32.2” N) in Sichuan Province in centre-south China. The regional floras with these genera 
in a very low proportion were found in the areas of >40° N latitude. It is interesting that the 
proportion of these Chinese endemic genera was only 1.53% of the total genera in the flora of 
Taiwan Island. 

2.2 Correlation to longitudinal and latitudinal gradients 

All these phytogeographic distribution types, except “Chinese endemics", were 
correlated with geography, most strongly with latitudinal gradients (Table 2). The lack of 
correlation between the relative frequency of endemic taxa and geography would be expected 
if endemic taxa are generated equally across the regional floras of China. Both temperate and 
tropical groups responded strongly to geographic gradients, particularly the “North 
Temperate”, “Old World Temperate”, “Old World Tropic”, “Tropical Asia to Tropical 
Australia” and “Temperate Asia” phytogeographic classes (Table 2). 

2.3 Correlation to climatic gradients 
2.3.1 Correlation to air temperature 

The relative frequencies of most phytogeographic classes in the regional floras of China 
were closely correlated with all four aspects of air temperature examined: annual mean, 
annual maximum air temperature, annual minimum air temperature and 2 10°C accumulated 
air temperature (Figs. 16-19, respectively). Three classes (“East Asia and North America 
disjunct", *Eastern Asian" and "Chinese endemics") were not well correlated with these 
climate factors. The *North Temperate" class was most closely correlated with the first three 
descriptors for air temperature while the “Tropical Asian to Tropical Australian" class was 
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Fig. 15. Endemic to China. 


most closely correlated with 2 10?C accumulated air temperature. The combined tropical 
genera (Types 2-7) and combined temperate genera (Types 8—14) have very high correlation 
values with all four aspects of air temperature. 


Table2 The relation coefficients of distribution types to longitudinal and latitudinal gradients 








Distribution types Constant Longitude Latitude Relation 
coefficients 
2 Pantropical 20.115 0.242 —0.949 0.743** 
3 Tropical Asia & Tropical America disjuncted 4.280 0.025 —0.155 0.583** 
4 Old World Tropic 17.116 0.032 —0.501 0.838** 
5 Tropical Asia to Tropical Australia 9.059 0.040 —0.327 0.819** 
6 Tropical Asia to Tropical Africa 14.073 —0.023 —0.265 0.745** 
7 Tropical Asia 42.320 —0.020 —1.037 0.816** 
8 North Temperate 1.910 —0.364 2.078 0.879*** 
9 East Asia and North America disjuncted —12.936 0.187 —0.028 0.452** 
10 Old World Temperate —4.468 —0.089 0.731 0.872** 
11 Temperate Asia -2.198 —0.030 0.247 0.806** 
12 Mediterranean, W Asia to C Asia 7.010 —0.124 0.275 0.616** 
13 Central Asia 5.696 —0.087 0.154 0.735** 
14 East Asia —8.666 0.235 —0.186 0.396** 
15 Endemic to China 6.782 —0.026 —0.037 0.179* 





* p«0.05; **, p«0.00001 


148 


Acta Phytotaxonomica Sinica 





Percentage of genus 


Percentage of genus 


80 


60 


40 


80 


60 


40 






























































































































10 24 
m0 
5 o y = -0.9851x + 20.771 
0.2351x - 0.7811 " d iaz gabl 
bo O R? = 0.7592 
6 
12 
4 
o 
6 
2 
0.337% + 6.4859 O 
0. 6465 
o Y O 
15 20 
wl © 0.4398x + 7.5037 
0.344 
10 
n 
2 8 
5 
4 
0 0 
50 30 
Té 17 Tia 115 
o o = 0.3021x +7 y = 0.0742x + 1.86 
y = 0.3451x - 1. 1085 co pst asi ad 40 ga | 3,5 03021x + 7.8074 o y = 0.0742x + 1.8697 
R? = 0.4626 oo o En aie R? = 0.0545 R? = 0.031 oc 
o SR ð 30 18 
Qg 
Q 20 12 
o 
10 6 
9 
2009-00: o o 
20 100 
o 
o 
15 80 4. 4711x - 17.918 % 
R? = 0.7688 
60 
10 
40 
T8-14 
J 20 y = -4.5161x + 115.73 
g R? = 0.7912 o 
© ole gs 
-5 5 0 5 10 15 20 25 5 o 5 w å 15 2: 25 -5 0 5 10 15 X 25 





Temperature (C) 


Fig. 16. The relations of distribution types of genera to mean annual air temperature. 
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Fig. 17. The relations of distribution types of genera to maximum air temperature. 
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Fig. 19. The relations of distribution types of genera to 210 °C accumulated air temperature. 
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2.3.2 Correlation to mean annual precipitation and mean annual air relative humidity 
The same three classes mentioned above (“East Asia and North America disjunct”, 
“Eastern Asian” and “Chinese endemics") were not correlated with precipitation or humidity. 
The *North Temperate" class has the closest correlation to mean annual precipitation and 
mean annual air relative humidity (Figs. 20, 21). The combined tropical genera (Types 2-7) 
and combined temperate genera (Types 8-14) show high correlation values to mean annual 
precipitation and mean annual air relative humidity, particularly with the first factor. 


3 Summary and discussion 


In our analysis, the combined phytogeographic patterns of Chinese seed plant genera 
largely support and further refine Wu's classification system (Wu 1980). The boundary 
between tropical and subtropical genera determined here (-22?30' N), south of which 
regional floras are dominated by tropical genera, corresponds well with previously recognized 
boundaries between “subtropical evergreen broad-leaved” and “tropical monsoon and rain” 
forests (Wu, 1980; Wu & Wu 1996; Hou, 1988). It also agrees approximately with the 
geographic definition of the East Asiatic (Wu, 1989; Wu & Wu, 1996), Holarctic (Takhtajan, 
1978), and Paleotropical Kingdoms (Fig. 24). 

This main conclusion from our study is similar to the results found by Qian et al. (2003), 
although we found that the boundary between tropical and temperate regions was further 
south by 3^ latitude. This difference in our results is due to the greater geographic detail used 
here. Qian et al. (2003) used provincial floras of China (23 total), while we used 204 regional 
floras. H Qian et al. then defined midpoint latitudes for each province, which were grouped 
into five latitudinal zones. This approach may mask natural environment heterogeneity within 
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Fig. 20. The relations of distribution types of genera to mean annual precipitation. 
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Fig. 23. Temperate distributions combined. 
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Fig. 24. Tropical distributions combined (Two classes with arbitrary break at proportion of 80% of the total genera). 
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provinces to some extent. The local floras used in our study have latitudinal attributions at 
their points and the classes of frequency of distribution types were classified by natural 
breaks. 

The boundary between temperate and subtropical genera determined in this analysis (~32° 
30' N), north of which regional floras are composed of — 7096 temperate genera (Fig. 25), 
more or less corresponds to the boundary between “warm temperate deciduous broad-leaved" 
and “subtropical evergreen broad-leaved" forest in eastern China (Wu, 1980; Hou, 1988). If 
the threshold for this boundary is raised to 8096 temperate genera in local floras, its 
geographic position approximately matches the boundaries between “warm temperate 
deciduous broad-leaved” and “temperate coniferous/deciduous broad-leaved mixed” forest in 
northern China, “temperate grassland” and “warm temperate deciduous broad-leaved" forest 
in north-eastern China, and “cold temperate alpine" and “sub-alpine” vegetation areas in 
western China and the so called forest area in eastern China (Wu, 1980; Hou, 1988) (Fig. 27). 

Biogeographical divisions of China were recently suggested based mainly on 
distributions of 171 mammal species and 509 plant species (Yan et al., 2004). In that study, 
the tropical zone merged southern Yunnan, south-western Guangxi, and Hainan Island into a 
single, large biogeographical unit of “coast and islands of southern China” with its northern 
boundary at ~30° N latitude. This one biogeographical region was composed of several 
different zones in our study. Our study revealed that the line of ~22°30' N latitude, south of 
which regional floras are dominated by tropical genera, corresponds well with previously 
recognized boundaries between “subtropical evergreen broad-leaved” and “tropical monsoon 
and rain" forests (Wu, 1980; Wu and Wu 1996; Hou, 1988) and also agrees approximately 
with the geographic definition of the East Asiatic (Wu, 1989; Wu and Wu, 1996), Holarctic 
(Takhtajan, 1978), and Paleotropical Kingdoms. 
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Fig. 25. Tropical distributions combined (Two classes with arbitrary break at proportion of 70% of the total genera). 
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Fig. 26. Temperate distributions combined (Two classes with arbitrary break at proportion of 80% of the total genera). 
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Fig. 27. The regionalization of Chinese vegetation. I: Cold temperate coniferous forest region; Il: Temperate 
coniferous-broad-leaved mixed forest region; III: Warm temperate deciduous broad-leaved forest region; IV: Subtropical 
evergreen broad-leaved forest region; V: Tropical monsoon forest and rain forest region; VI: Temperate grassland region; 
VII: Temperate desert region; VIII: Cold alpine region in Tibetan-Qinghai highland. Redraw from Wu, 1980. Vegetation of 
China, the map of the regionalization of Chinese vegetation. 
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Many genera of disjunct Tropical Asia and Tropical America distribution are not native 
but introduced or invasive in China, for example, Ageratum, Opuntia, Thevetia, Tridax etc. 
Their distributions in China more correspond to human activities than natural dispersion. 
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Appendix 1 Location of regional floras used in this paper 








Region Province Longitude Latitude References 
Banqiao Anhui 118.63 31.70 Zhang G-F & Song Y-C, 2001 
Dabie Mt. Anhui 116.08 30.75 Liu B, 1991 
Dabie Mt. Anhui 115.78 31.18 Liu P & Wu G-F, 1994 
Dali Anhui 117.47 30.04 Jiang M-Q et al., 1990 
Duozhijian, Dabie Anhui 116.08 30.88 Xie Z-W & Wu G-F, 1993 
Huangshan Anhui 118.18 30.17 Hu J-Q & Liang S-W, 1996 
Huangshan Anhui 118.18 30.17 Zhang G-F, 2003 
Huangzangyu Anhui 117.08 34.05 Xie Z-W et al., 1995 
Mazongling, Dabieshan Anhui 115.75 31.31 Liu P et al., 1992 
Qingliangfeng Anhui 118.87 30.12 Huang C-L, 1993 
Shiweng, Qinling Anhui 109.10 33.68 Chen S-Q & Ma W-L, 1999 
Tiantangzhai Anhui 115.76 31.11 Shen X-S, 1989 
Yaoluoping Anhui 116.30 30.88 Xie Z-W & Cai Y-L, 1994 
Zhutoujian, Shucheng Anhui 116.96 31.46 Zou L-X & Wu G-F, 1997 
Huangfushan Anhui 118.01 32.35 Wang X et al., 2003 
Qiyun Anhui 118.03 29.81 Zhang H-C, 2003 
Hua-an Fujian 117.50 24.91 Li K-.M, 1996 
Longqi mountain Fujian 117.27 26.55 Li Z-Y, 1994 
Mengtongyang, Nanping Fujian 118.67 26.67 You S-S, 1992 
Rongyan Zijin Mountain Fujian 116.93 25.07 Li X-Q 8 Lin L-G, 1998 


Sanming Fujian 117.43 26.17 Shen Z-H & Zhang X-S, 2000 
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Appendix 1 (continued) 








Region Province Longitude Latitude References 
Shibachong Fujian 119.23 25.87 Lin C-C et al., 1994 
Tianbaoyan, Yongan Fujian 117.53 25.94 Li M-B et al., 1999 
Wanmulin Fujian 118.15 27.05 Gao J & Yang B-S, 1995 
Wuyi Fujian 117.78 27.85 Ma K-P et al., 1995 
Anxi Fujian 117.68 25.31 Lin Y-M et al., 2002 
Minjiang Yuan Fujian 116.98 26.88 Liu J-Q et al., 2003 
Qilianshan Gansu 100.29 37.79 Wang G-H et al., 1995 
Taohe River Gansu 102.71 35.17 Zhang Y-J et al., 1997 
Xiaolong Gansu 104.71 33.68 Mao X-W et al., 2003 
Kongdong Gansu 106.52 35.55 Wu X-J et al., 2003 
Chebaling Guangdong 114.11 24.50 Chen X-M et al., 1994 
Dadongshan Guangdong 112.70 24.92 Tang S-Q et al., 1997 
Danxiashan Guangdong 113.75 25.02 Liu W-Q et al., 1999 
Dinghu Guangdong 112.58 23.18 Ma K-P et al., 1995 
Heishiding Guangdong 111.75 23.38 Shi S-H, 1987 
Lechang Guangdong 113.21 25.23 Ye H-G et al., 1992 
Nanling Guangdong 112.88 24.82 Chen X-M et al., 1999 
Pingyuan Guangdong 115.90 24.66 Feng Z-J et al., 1994 
Qimuzhang Guangdong 115.42 23.85 Wang Y-J et al., 1993 
Dayao Guangdong 113.22 25.18 Miao S-Y & Wang H-L, 2003 
E'Huangzhang Guangdong 111.48 21.91 Wang F-G et al., 2003 
Zhaoqing Guangdong 111.47 23.40 Cheng Q-Y et al., 1999 
Dayao Mt. Guangxi 110.18 24.07 Shen Z-H & Zhang X-S, 2000 
Huaping Guangxi 109.89 25.59 Shen Z-H & Zhang X-S, 2000 
Jiuwandashan Guangxi 108.72 25.29 Ma K-P et al., 1995 
Karst region Guangxi 106.71 22.57 Shen Z-.H & Zhang X-S, 2000 
Longhua Guangxi 105.58 23.20 Liu N et al., 1994 
Miaoer Mt. Guangxi 110.46 25.88 Shen Z-H & Zhang X-S, 2000 
Napo Guangxi 105.80 2323 Yan L-C & Qin H-N, 2001 
Nonggang Guangxi 106.70 22.30 Shen Z-H & Zhang X-S, 2000 
Bailongjiang Watershed Gansu 103.50 34.09 Kang Y-X et al., 1999 
Lanzhou Gansu 103.58 36.34 Ju T-Z & Zhang S-L, 1997 
Leigong Mt. Guizhou 108.24 26.39 Shen Z-H & Zhang X-S, 2000 
Longgong, Anshun Guizhou 106.08 26.18 Deng L-L et al., 1993 
Wenjinshan Guizhou 108.79 27.93 Ma K-P et al., 1995 
Bawangling Hainan 109.25 18.96 Lian J-Y & Yu S-X, 2001 
Ganshiling Hainan 109.63 18.39 Xing F-W et al., 1993 
Jianfengling Hainan 108.34 18.61 Huang S-N et al., 2000 
Wuzhishan Hainan 109.73 18.90 Tang T et al., 2002 
Diaoluo Hainan 109.83 18.83 Ding T et al., 2002 
Baihuashan Hebei 115.49 39.87 Zhu H, 1997 
Baxianzhuozi Hebei 117.55 40.21 Ma K-P et al., 1995 
Donglinshan Hebei 115.50 39.90 Ma K-P et al., 1995 
Qinhuangdao Hebei 119.22 40.00 Zeng X-F, 1999 
Wulin Hebei 117.50 40.55 Feng T-J et al., 1999 
Laoling Hebei 119.42 40.13 Xu X-Y et al., 2003 
Naolihe Heilongjiang 133.27 46.93 Wu H-Y, 2001 
Baotianman Henan 111.90 33.50 Shi Z-M et al., 1996; Zhang N-Q, 1999 
Funiushan Henan 112.00 33.68 Ma K-P et al., 1995 
Jigongshan Henan 114.06 31.82 Ye Y-Z et al., 1992 
Jingangtai Henan 115.57 31.73 Shen Z-H & Zhang X-S, 2000 
Kaifeng Henan 114.53 34.60 Zhang G-B & Song S-Y, 1992 
Laojieling Henan 111.40 33.70 Shen Z-H & Zhang X-S, 2000 
Sonshan Henan 113.05 34.52 Ma K-P et al., 1995 
Tongbai Henan 113.28 32.38 Shen Z-H & Zhang X-S, 2000 
Zhalong Heilongjiang 124.20 47.22 Guo C-J et al., 1998. 


Hong Kong Hong Kong 114.18 22.32 Xing F-W et al., 1999 
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Appendix 1 (continued) 








Region Province Longitude Latitude References 
Dahongshan Hubei 113.00 31.30 Deng M et al., 1996 
Dalaoling Hubei 110.83 31.05 Wu J-Q et al., 1996 
Mufu Hubei 114.55 30.14 Qiu D-R & Chen D-M, 1997 
Mulinzi Hubei 110.38 30.45 Song J-Z & Li B, 1990 
Shengnongjia Hubei 110.45 31.60 Zheng Z, 1993 
Shiyan Hubei 110.78 32.59 Shen Z-H & Zhang X-S, 2000 
Taiyangping Hubei 110.65 31.61 Shen Z-H & Zhang X-S, 2000 
Xingdou Hubei 109.12 30.05 Shen Z-.H & Zhang X-S, 2000 
Yuquan Hubei 111.67 30.78 Shen Z-H & Zhang X-S, 2000 
Zhuxi Hubei 109.81 32.00 Shen Z-H & Zhang X-S, 2000 
Badagongshan Hunan 109.93 29.74 Qi C-J et al., 1994 
Baiyun, Baojing Hunan 109.64 28.72 Cao T-R et al., 1996 
Dupangling Hunan 111.26 25.43 Yu X-L & Xue S-G, 1999 
Hunan-Guizhou and Hunan 109.72 25.84 Zhao Y-L et al., 1997 
Guangxi border region Guizhou 

Guangxi 
Hupinshan Hunan 110.73 30.05 Ma K-P et al., 1995 
Jiaomuxi Hunan 111.38 28.88 Liu N et al., 1994 
Taoyuandong . Hunan 114.00 26.61 Liu K-W & Hou B-Q, 1991 
Nanyue Hunan 112.65 27.25 Zuo J-B et al., 2002 
Wulingshan Hunan-Hubei 110.29 28.78 Chen G-X et al., 2002 
Erjina county Nei Mongol 99.53 41.38 Zhang Y-L, 1997 
Daxinanlin Nei Mongol 120.02 46.15 Ma K-P et al., 1995 
Lushan Jiangxi 115.80 29.61 Song J-Z & Li B, 1991 
Pingxiang Jiangxi 113.83 27.66 Liu R-L et al., 2003 
Shanghai Jiangsu 121.30 31.00 Shen Z-H & Zhang X-S, 2000 
Zijin, Nanjing Jiangsu 118.84 32.07 Shen Z-H & Zhang X-S, 2000 
Congyi Jiangxi 114.28 25.66 Song J-Z & Li B, 1991 
Dagangshan Jiangxi 114.63 27.67 Shen Z-H & Zhang X-S, 2000 
Jinggang Mountain Jiangxi 114.23 26.58 Liu R-L & Tang G-C, 1995 
Sanggingshan Jiangxi 118.07 28.92 Tang Y-F & Wu G-F, 1990 
Wugong, Anfu Jiangxi 114.27 27.42 Gao X-M, 1991 
Wuyuan Jiangxi 117.88 29.30 Rao P-C, 1996 
Yixing Jiangxi 119.81 31.36 Zhang L-X et al., 1998 
Yunjushan Mt. Jiangxi 115.60 29.16 Xie G-W et al., 1991 
Changbai Mt. Jilin 128.33 42.58 Fu P-Y et al., 1995 
Macau Macau 113.56 22.16 Xing F-W et al., 2003 
Da Luo Mt. Ningxia 106.29 37.30 Xu X-M & Dong Y-Z, 1997 
Henanshan Ningxia 105.82 38.73 Song J-Z & Li B, 1991 
Source area of Changjiang Qinghai 93.75 34.04 Wu Y-H, 2000 
Source of the Yellow River Qinghai 97.67 34.75 Wu Y-H, 1995 
Xiging Qinghai 101.42 34.48 Wu Y-H, 2000 
Huangshui Qinghai 101.83 36.78 Wu Y-H, 2003 
An-qiu Shandong 119.20 36.42 Zang D-K & Liang Y-T, 1999 
Kunyu Mountain Shandong 121.40 37.30 Song B-H & Li F-Z, 1999 
Taishan Mountain Shandong 117.02 36.35 Zang D-K et al., 1994 
Laoshan Shandong 120.42 3622 Wang S-Q et al., 2001 
Kunyu Shandong 121.43 37.15 Zhang X-Q et al., 2003 
Changqing Shaanxi 107.62 33.26 Zhao H et al., 1999 
Loess Plateau Shaanxi 101-113 34-40 Zhang W-H et al., 2003 
Niubeiliang Shaanxi 108.90 33.86 Li J-X et al., 1999 
Qinling Shaanxi 110.18 33.42 Ying T-S, 1994 
Taibaishan, Qinling Shaanxi 107.61 33.98 Ying T-S et al., 1990 
Xunhe, Qinling Shaanxi 108.93 33.44 Wang C-K et al., 2000 
Guandi Mt. Shanxi 110.80 37.83 Zhang F et al., 1998 
Lishan Shanxi 111.97 35.36 Zhang J-M et al., 2002 
Liupanshan Shanxi 105.38 35.88 Ma K-P et al., 1995 


No.2 


ZHU et al.: Biogeographical patterns of the genera of Chinese seed plants 159 





Appendix 1 (continued) 











Region Province Longitude Latitude References 
Luya Shanxi 112.33 38.82 Shangguan T-L et al., 1999 
Manghe Shanxi 112.44 3524 Zhang Y-B et al., 2003 
Shuo Xian Shanxi 112.37 39.29 Shangguang T-L et al., 1991. 
Taiyuan Shanxi 111.83 37.93 Teng C-D et al., 1991 
Taiyue Mt. Shanxi 111.67 36.79 Li Z-Y et al., 1993 
Wutai Shanxi 113.33 38.88 Ru W-M & Zhang F, 2000 
Wutaishan Shanxi 115.17 39.98 Ma K-P et al., 1995 
Zhongtiao Mt. Shanxi 111.43 35.13 Fu Z-J & Zheng X-T, 1994 
Hengshan Shanxi 113.42 39.96 Shangguan T-L, 2001 
Elaeagnus mollis area Shanxi 111.27 35.48 Zhang F, 2003 
Ziwuling Shanxi 108.58 35.33 Zhang X-B et al., 2004 
Mid-Yellow River Shanxi, Henan 111.23 35.12 Fan J et al., 2003 
Chongging Sichuan 106.48 29.67 Xu H-Y et al., 1993 
Dabashan Sichuan 107.46 32.21 Zhu W-Z, 1992 
Dujiangyan Sichuan 103.61 31.06 Shen Z-H & Zhang X-S, 2000 
Heizhugou, Ebian Sichuan 103.28 29.22 He M-Y et al., 1996 
Jinfushan Sichuan 106.60 29.00 Ma K-P et al., 1995 
Jinyunshan Sichuan 106.33 29.82 Ma K-P, et al., 1995 
Jiuzhai Gou Sichuan 103.93 33.13 Liu Y-C et al., 1991 
Ningnan Sichuan 102.69 27.07 Wu N & Qiao Y-K, 1994 
Simian Sichuan 106.33 28.50 Shen Z-H & Zhang X-S, 2000 
Huanglong Sichuan 103.85 32.77 Chen J-M et al., 2003 
Zigui Sichuan 110.15 30.91 Li E-H et al., 2003 
Xie Bao Shan Sichuan 108.71 31.60 Liu Y-C et al., 2003 
Wanchanggou Sichuan 105.87 32.49 Qin Z-G et al., 2003 
Dabashan Sichuan 108.86 31.91 Xu D-Y, 2003 
Jinfo Sichuan 107.18 29.20 YiS-R & Huang Y, 2004 
Minjiang Sichuan 103.26 31.95 Zhang W-H et al., 2003 
Taiwan Taiwan 120.67 23.74 Ying T-S & Xu G-S, 2002 
Yalutsangpu Xizang (Tibet) 95.48 29.50 Sun H & Zhou Z-K, 1996 
Shegyla Xizang (Tibet) 94.58 29.77 Chai Y et al., 2003 
Mila Xizang (Tibet) 92.60 29.72 Luo J et al., 2003 
Dulongjiang Yunnan 98.13 28.25 Li H, 1994 
Daxigou, upper Urumqi Xinjiang 87.03 43.20 Lu X-F et al., 2000 
Kanas, Altai Xinjiang 87.40 48.88 Pan X-L & Zhang H-D, 1996 
Altai Xinjiang 88.50 48.00 Chen W-L & Yang C-Y, 2000 
Dian-Qian-Gui border Yunnan 106.92 24.08 Fang R-Z et al., 1996 
Guizhou 
Guangxi 
Gulinging Yunnan 104.39 23.00 Shen Z-H & Zhang X-S, 2000 
Hengduan Mountain Yunnan 99.20 27.50 Li X-W & Li J, 1993 
Jinshajian Yunnan 100.50 27.50 Jin Z-Z et al., 1994 
Jinshajiang Yunnan 100.50 27.17 Jin Z-Z, 1998 
Jinshajiang Yunnan 100.50 24.83 Jin Z-Z, 1999 
Lujiangba . Yunnan 98.90 26.00 Cao Y-H, 1993 
Shishan Yunnan 102.86 25.46 Guo Q-F, 1988 
Wuliangshan Yunnan 100.65 24.38 Peng H, 1997 
Xishuangbanna Yunnan 100.90 21.88 Zhu H et al., 2001 
Yuanjiang Yunnan 102.50 23.50 Shen Z-H, Zhang X-S, 2000 
Yuanmou Yunnan 101.89 25.78 Ou X-K, 1988 
Yulongshan Yunnan 100.32 27.18 Ma K-P et al., 1995 
Beilun, Ningbo Zhejiang 121.87 29.83 Shi M-Z et al., 1995 
Jiande Zhejiang 119.52 29.68 Ma K-P et al., 1995 
Taizhou Islands Zhejiang 121.85 28.50 Shi D-.F et al., 1996 
Bei, Jinhua Zhejiang 119.63 29.22 Guo S-L & Liu P, 1993 
Fengyangshan Zhejiang 119.18 27.87 Ding B-Y et al., 2000 
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Appendix 1 (continued) 





Region Province Longitude Latitude References 
Islands Zhejiang 121.80 28.97 Cheng Z-H et al., 1995 
Jiulong Zhejiang 118.87 28.35 Shen Z-H & Zhang X-S, 2000 
Kaihua Zhejiang 118.31 29.20 Chen L-R & Liu P, 1996 
Longtang Zhejiang 118.93 30.17 Zheng C-Z, 1996 
Longwangshan Zhejiang 119.38 30.38 Zhou Y & Feng Z-J, 1993 
Quxian Zhejiang 118.89 28.93 Hu S-Q, 1995 
Tianmu Zhejiang 119.42 30.33 Shen Z-H & Zhang X-S, 2000 
Tiantai Zhejiang 121.10 29.25 Jin Z-X, 1994 
Tiantong Zhejiang 121.78 29.80 Shen Z-H & Zhang X-S, 2000 
Wuyi Zhejiang 119.71 28.78 Liu P et al., 1997 
Yucang Zhejiang 120.72 27.55 Chen X-X et al., 2003 
Xinchang Zhejiang 120.96 29.39 Jin M-L, 2004 
Baiyun, Lishui Zhejiang 119.92 28.42 Mei X-M, 2004 


Literature Cited in Appendix 1 

Cao T-R (Ħ Ekti), Yu X-L MAWIA), Zhou J-R (JA). 1996. A study of woody plant flora of Baiyun Mountain in 
Baojing County, Hunan Province. Journal of Central South Forestry University (FP Fi Ms GE FR) 16 (2): 16-22. 

Cao Y-H (#71). 1993. A research on the flora of Nujiang dry-hot valley in Lujiangba, nn Acta Botanica Yunnanica 
CERO 15: 339-345. 

Chai Y (38%), Peng J-S G44), Zhang G-X ( ¿K[H%%). 2003. Floral analysis of seed plants in Shegyla Mountains, Tibet. 
Yunnan Forestry Science and Technology (zz Fd MAH) 3: 36-47. 

Chen G-X (WKI), Liao W-B (232%), Ao C-Q GUAE), Liu W-Q QUE fK), Zhang H-D (Fk ZIK). 2002. Studies on the 
character and features of seed plants flora of Wulingshan Region. Bulletin of Botanical Research (HHA) 22: 
98-120. 

Chen J-M (Mi I), He P (ir), Zou X-H (ARA), Xiao Y-A (HH 22), Ma H-J (338). 2003. A floristic study of ea 
seed plants on Huanglong Nature Reserve in Sichuan Province. Journal of Wuhan Botanical Research (MAY 
51) 21: 54-60. 

Chen L-R (BR32 A), Liu P (XII). 1996. Study on the geographical composition of forest flora in Kaihua mountainous area, 
Zhejiang Province. Mountain Research (IHLA) 14: 171-176. 

Chen S-Q (44/E 38), Ma W-L (4:32). 1999. Study on the flora of seed plants in Shiweng, Qinling Mg range of 
Anhui Province. Journal of East China Normal University (Natural Science Edition) (YR MYE KAAF REEE 
WR) 3: 81-88. 

Chen W-L (Mi 3C/Fll), Yang C-Y (44 X). 2000. A floristic study on the seed plants in Mts. Altai of China. Acta Botanica 
Yunnanica (2 Ft wt 9%) 22: 371-378. 

Chen X-M (WEI), Li Z-K (FEL), Feng Z-J (1355 E), Li P-T (423838). 1999. Floristic analysis on the seed plants of 
Nanling National Nature Reserve. Journal of South China Agriculture University (4484 KAIK) 20 (1): 97-102. 

Chen X-M (WKE), Zhang C-L GK% HM), Li B-T (RÑ). 1994. A study on the spermatophyta in the national Chebaling 
Nature Reserve of Guangdong. Guihaia (J 14444) 14: 321-333. 

Chen X-X (B 5124), Chen X-Y (Mile) BA), Wang L-W (ZE7E X). 2003. A preliminary study on the flora of seed plants in 
Yucang Mountain, Zhejiang Province. Journal of Gansu Sciences (HR EEEAER) 15 (3): 64-67. 

Chen Z-H (KKE), Tang Z-L (J£ 1E EL), Chiu B-L 2852). 1995. A study on the flora of the islands of Zhejiang Province. 
Acta Botanica Yunnanica (7s AAWE) 17: 405-412. 

Cheng Q-Y (RIE), Xie W-C (HBAR), Ji S-Y (EL). 1999. The flora of Zhaoqing limestone area in Guangdong 
Province. Guihaia (J 1414) 19: 124-130. 

Deng L-L (ABR), Fan G-S (SE LEHR), Yang Z-W (AH FEI), Tao S-Z (M2). 1993. A floristic analysis of vascular plants 
of Longgong Town, Anshun City. Journal of Southwest Forestry College (V8 Ra Ms: BER) 13: 139-144. 

Deng M (XKt), Wang W-X (EJI it), Fu Y-S (fi3z^E), Yang Y (152). 1996. On the flora of Dahong Mountain, Hubei 
Province. Journal of Wuhan Botanical Research (FLAW WEAL) 14: 122-130. 

Ding B-Y (1/12), Chen G-R (MR), Chen Q-B (FEAKBO. 2000. A floristic statistics and analysis of seed plants of 
Fengyangshan Nature Reserve in Zhejiang Province. Acta Botanica Yunnanica (z3 AIAX) 22: 27-37. 

Ding T (J 1H), Liao W-B (23280, Jin J-H (4:48). 2002. Floristic analysis on the seed plants on the Mt. Diaoluo in 
Hainan Island. Guihaia (J^ P5484) 22: 311-319. 

Fan J (S575), Shangguan T-L (EHHH), Song B-W (4214 X). 2003. A study on the floristic geography of seed plant in the 
flood plain of Mid-Yellow River. Journal of Wuhan Botanical Research (RNW) 21: 332-338. 































































































































































































No.2 ZHU et al.: Biogeographical patterns of the genera of Chinese seed plants 161 





Fang R-Z (JjsifIE) Bai P-Y (AM), Huang G-B (S) 2X). 1996. A floristic study on the seed plants from tropics and 
subtropics of Dian Qian and Gui. Acta Botanica Yunnanica (zx Fi fti JE 3%) Suppl. VII: 111—150. 

Feng TJ (BRZ), Wang D-Y (E4£2), Li Y-D (FAM), Li YJ (FR), Feng X-Q (B£), Cai W-B (JII). 1999. 
Research on the tracheophyta flora in Nature Reserve of Wulin Mountain. Bulletin of Botanical Research (HAWA) 
19: 259-267. 

Feng Z-J (189;:5X), Lin H (MX), Xiao M-Y (218). 1994. Study on the flora of Pingyuan in Guangdong. Journal of 
South China Agriculture University (EKIRAR) 15 (2): 44-47. 

Fu P-Y (fiifiz;), Li J-Y (#3 zx), Cao W (S ffi), Yu X-H CT2X4£), Zhu C-X RAE). 1995. Studies on the flora of seed 
plants from Changbai Mountain. Bulletin of Botanical Research (fti Jj] 2£) 15: 491—500. 

Fu Z-J (f:5 Æ), Zheng X-T (X58 35). 1994. The characteristics of flora in the Zhongtiao Mountain, Shanxi Province. Acta 
Botanica Boreali-Occidentalia Sinica (WA 238) 14: 148-152. 

Gao J, Yang B-S. 1995. The flora of Wanmulin in north Fujian Province. Journal of Wuhan Botanical Research (NUR ^£ 
GT) 13: 301-309. 

Gao X-M (mH). 1991. A study on the woody flora of Wugong Mountains in Anfu County, Jiangxi Province. Acta 
Agriculturae Universitatis Jiangxiensis eO RE R) 13 (2): 140-147. 

Guo CJ (HÆ), Ni H-W (ZIE), Zhou Z-Q (JH 3). 1998. A study on the flora of seed plants in Zhalong national 
nature reserve. Territory, Natural Resource Study ( HE5 AAA YEE) (2): 57-60. 

Guo Q-F (3K14). 1988. A preliminary study on the floristic plant geography of Shishan mountain Wuding, C. Yunnan. 
Acta Botanica Yunnanica (z PAD) 10: 183-200. 

Guo S-L (287K BL), Liu P (XIIÉ). 1993. Studies on the flora geography in Mount Bei of Jinhua, Zhejiang Province China. 
Journal of Wuhan Botanical Research (RIE WT 3%) 11: 307-314. 

He M-Y (TIH Æ), Zhang J-Z (GRAB), Liu S-L (XIJ). 1996. A floristic analysis of Heizhugou region of Ebian County. 
Journal of Sichuan University (Natural Science Edition) (U/I K 4R, A A RISE RR) 33 (5): 609-614. 

Hu J-Q (8384), Liang S-W (AJO. 1996. Plants of Huangshan Mountain. Shanghai: Fudan University Press. 

Hu S Q (8828 X). 1995. Plant flora in Quxian County of Zhejiang Province. Journal of Zhejiang Forestry College (HTA 
FRIR) 12 (1): 46-51. 

Huang C-L (XA). 1993. A study on the plant flora of Qingliangfeng Nature Conservation, Anhui Province. Journal of 
Wuhan Botanical Research (RWI) 11: 155-162. 

Huang S-N (GXEfE), Zhang H-D (3k 274), Wang B-S (EHK). 2000. Composition and geographical elements of the 
spermatophytic flora from Jianfengling area of Hainan Province. Guihaia (J^ Vüfti/J) 20: 97-106. 

Jiang M-Q (AF), Chen R-J (BM 1233)), Qian S-X (+Ù). 1990. The analysis of the flora in Mt. Dali, Anhui and the rare 
and nearly exterminating protected plants. Journal of Wuhan Botanical Research GIG HAW WIE) 5: 157-164. 

Jin M-L ($:HW]7E). 2004. Analysis of the floras of seed-plants of Xinchang, Zhejiang Province. Journal of Zhejiang 
University (Natural Science Edition) (INTA H3G44R, FE^) 31 (1): 98-102. 

Jin Z-X (Sz JT). 1994. An analysis of the flora in Mt. Tiantai of Zhejiang. Guihaia (J Pat) 14: 211-215. 

Jin Z-Z (433), Ou X-K (KEEL), Ou P-D (IX PEE). 1994. A preliminary study on the floristic characteristics of seed 
plants in the dry-hot river valley of Jinshajiang. Acta Botanica Yunnanica (z; Ri fti Jf 2€) 16: 1-16. 

Jin Z-Z (AIM). 1998. Study on the floristic elements of seed plants in the dry-warm valleys of Yunnan and Sichuan. 
Guihaia (J Vi f&B4/J) 18: 313-321. 

Jin Z-Z (EHH). 1999. The floristic study on seed plants in the dry-hot valleys in Yunnan and Sichuan. Guihaia (J P3484) 
19: 1-14. 

Ju T-Z (EKZ), Zhang S-L GRE). 1997. A preliminary study on the floristic plant of Lanzhou region. Forestry Science 
and Technology of Gansu CHANIA) 2: 7-13. 

Kang Y-X (BERE), Chen Y-P (MIL), Li J-X (2&3). 1999. The characteristics of the woody plants flora in 
Bailongjiang Watershed. Acta Botanica Boreali-Occidentalia Sinica (Vt 1E fti WWF R) 19: 337-343. 

Li E-H (JRE), Wong Y (£ 9), Wu J-Q (RÆ). 2003. A study on the flora of seed plants from Zigui County of the 
Three-Gorge Reservoir Area. Journal of Wuhan Botanical Research (WMI J2£ E72) 20: 371-379. 

Li H (4*18). 1994. Delineation and feature of Dulongjiang region flora. Acta Botanica Yunnanica (Z Ri fti JE 2£) Suppl. 
XI: 1-100. 

Li J-X (eh), Cai J (£555), Zhang W-H (UK ICI). 1999. Study on diversity of seed plants from Niubeiliang Nature 
Reserve. Acta Botanica Boreali-Occidentalia Sinica (V8 4684238) 19: 37-43. 

Li K-M (Z1) HJ). 1996. A study on the woody flora of Hua-an, Fujian Provinces. Journal of Fujian College of Forestry (4 

EMIR) 16: 265-269. 

Li M-B (&/XJZ), Luo M-Y (41H), Cai Q-M (EHH). 1999. Study on seed plant flora in Tianbaoyan Nature Reserve of 
Fujian Yongan. Yunnan Forestry Science and Technology (2 Bj MYLEX) 4: 49-52. 

Li X-Q (41855), Lin L-G (MORE). 1998. Characteristics ve elements of Rongyan Zijin Mountain flora. Journal of Fujian 
Teachers University (Nature Science) QĦ EIYE K AZF IREE) 14 (4): 60-66. 






























































































































































i 

















































































































162 Acta Phytotaxonomica Sinica Vol. 45 








Li X-W (42450), Li J (FFE). 1993. A preliminary floristic study on the seed plants from the region of Hengduan Mountain. 
Acta Botanica Yunnanica (2 AAA) 15: 217-231. 

Li Z-Y (ZE3f&^i*). 1994. Plants of Longqi Mountain. Beijing: Chinese Science, Technology Press. 1-620. 

Li Z-Y (F-E), Zhang F (SKI), Shangguan T-L (EÈ Ek), Yu X-Y (illl zx). 1993. A preliminary study on the flora of 
seed plants on the region of Taiyue Mountain. Journal of Shanxi University (Natural Science Edition) (MPA, 

ABE RO 16 (1): 101-106. 

Lian J-Y (A), Yu S-X (4124). 2001. Floristic characters of the formation Dacrydium pierrei-Syzigium araiocladum 
in tropical montane rain forest in Bawangling Nature Reserve, Hainan Island. Journal of Tropical and Subtropical 
Botany (vii WA E RO 9 (2): 101-107. 

Lin C-C (MIKE), Lin G-Y (KEF), Lin S-H (WK). 1994. Study on the wild plant resources in the Shibachong Stream. 
Journal of Fujian Teachers University (Natural Science Edition) (RATA RR, ARFER) (3): 97-103. 

Lin Y-M (fail) Guo Q-R (WAR), Lin P (HIS). 2002. Floristic study of spermatophyte at Yunzhongshan Nature 
Reserve of Anxi County, Fujian Province. Journal of Xiamen University (Natural Science) (HIK ZIR, HARE 
Ji.) 41 (5): 565-569. 

Liu B (XIJ3). 1991. A study on the flora of Tuojian Mountain area of the Dabie Mountains, Anhui Province. Journal of 
Wuhan Botanical Research (KWIK HIR) 9: 239-246. 

Liu J-Q (XJS1fK), Chen B-H (M4), Fang Y-L (7; EFK). 2003. Studies on the floristic components and characteristics of 
the Minjiang Yuan Nature Reserve, Fujian Province. Journal of Fujian Normal University (Natural Science Edition) (15i 

EEC A FIR, ELENRESERR) 19 (1): 76-90. 

Liu K-W (XI Se), Hou B-Q (20%). 1991. A study on forest of Taoyuandong Nature Conservation, Hunan. Journal of 
Wuhan Botanical Research (RWI ZIA) 9: 53-61. 

Liu N (XI), Ye H-G (484), Zhang G-C (GEA). 1994a. Floristic analysis of the Longhua Natural Reserve. Acta 
Botanica Austrosinica (F FURIA boten FELT ETE) 9: 1-16. 

Liu N (1435), Ye H-G (HT 4843), Zhang G-C (KEZ). 1994b. The essential characters of the Hunan Jiaomuxi flora and the 
relationships between it and those of neighboring regions. Journal of Wuhan Botanical Research (RIE WWII) 12: 
25-36. 

Liu P (JS), Chen L-R (#637 A), Zhang C-D (SEZ). 1997. Study on the geographical composition of the flora of forest 
vegetation of Wuyi in Zhejiang. Bulletin of Botanical Research (HAWX) 17: 146-152. 

Liu P (XJS), Guo S-L (H7K E), Huang X-B (2X). 1992. A study on the flora of seed plants in Mazongling Nature 
Reserve, Dabie Mountains. Journal of Anhui University ( Natural Science Edition) (ZAK ZIR, AAFEERI) 3: 
62-67. 

Liu P (XIJ), Wu G-F (HF). 1994. Study on floral characteristics and forest vegetation of the Dabie Mountains. Journal 
of East China Normal University (Natural Science Edition) (2A IMIE KFIR, ARFER): 76-81. 

Liu R-L (AMA), Tang G-C (Js). 1995. Study on flora of spermatophyte in Jinggang Mountain. Journal of Wuhan 
Botanical Research (XX HELE WIE) 12: 25-36. 

Liu R-L (uf), Xiao S-Y (XU), Zhou D-Z (Je #4). 2003. Study on flora of spermatophytes in Pingxiang City 
(Jiangxi). Jiangxi Forestry Science and Technology (/L.V& ff Ml fH) 3: 5-13. 

Liu W-Q CUERO, Li Z-H (42448), Liu L-F (X237). 1999. A preliminary study on the flora of the tourist landform of 
Danxiashan, Guangdong, China. Guihaia (J VüftifJ) 19: 15-21. 

Liu Y-C (XK EX), Fang R-J (J;fE35), Zhou B-T (FJ eH). 1991. An analysis of the carpophytes floral composition in the 
areas of Jiu Zhai Gou Nature Sanctuary. Journal of Southwest China Normal University (Natural Science Edition) (Uti 
PARAR, AREER) IO: 471-478. 

Liu Y-C (XIEX), Wang J-X (CE£E1Z), Zhao F-P GÈ =F). 2003. Analysis on the flora of Xie Bao Shan Nature Reserve 
(Sichuan). Journal of Chongqing Forestry Science and Technology (HKALE) 4: 18-26. 

Lu X-F (7241), Chen G-C (Es EX), Peng M (2480), Liu G-X (XDE), Shen Y-P (Ak). 2000. Aspects on floristic 
analysis of the seed plants from Daxigou region of upper Ürümqi River. Bulletin of Botanical Research (HAWEA) 20: 
131-142. 

Luo J (2%), Bianba DJ (1E: 77), Zheng W-L (ASF). 2003. A study on spermatophytic flora of Mila Mountains in 
Tibet. Journal of Nanjing Forestry University (Natural Science Edition) (RE CM MICA EAR, HARRER) 27 (6): 
18-22. 

Ma K-P (3567), Gao X-M (Y), Yu S-L (FIA). 1995. On the characteristics of the flora of Dongling Mountain 
area and its relationship with a number of other flora mountainous floras in China. Bulletin of Botanical Research (fii 
WWF) 15: 501—515. 

Mao X-W (EX), Zhang H-L (G£H0), Kong H (1L2L.). 2003. A study on composition and characteristics of floristic in 
Xiaolong Mountains. Bulletin of Botanical Research (fti Jf 2) 23: 485-491. 

Mei X-M (fi 18). 2004. A study on the flora of seed plants in Baiyun Mountain of Lishui (Zhejiang). Bulletin of Botanical 
Research (WIT) 24: 28-34. 




























































































































































































































































































No.2 ZHU et al.: Biogeographical patterns of the genera of Chinese seed plants 163 





Miao S-Y (2241144), Wang H-L (EJE BH. 2003. The floristic characteristics of vascular plants at Dayao Mountain, 
Guangdong Province. Bulletin of Botanical Research (HWW R) 23: 345-352. 

Ou X-K (Xx EL). 1988. The study of the flora in Yuanmou dry-hot river valley. Acta Botanica Yunnanica (z WWA) 
10: 11-18. 

Pan X-L (EZ), Zhang H-D (GKZIA). 1996. Diagnosis on the characters of vegetation and the flora in Kanas Altai. 
Ecologic Science (EEFE) 15 (2): 32-37. 

Peng H (#48). 1997. The endemism in the flora of seed plants in Mt. Wuliangshan. Acta Botanica Yunnanica (2 Bj fti Jf 
3%) 19: 1-14. 

Qi CJ (BAKA), Yu X-L (Mi) AA), Cao T-R (HERA). 1994. Flora of Hunan Badagongshan Mountains and its 
phytogeographycal significance. Acta Botanica Yunnanica (2 Fd fH Wty) 16: 321-332. 

Qin Z-G (HI), Wang P (EJ), Chen L-W (Bi). 2003. Studies on the flora of seed plants in Wanchanggou 
Watershed of Sichuan Province. Journal of Sichuan Forestry Science and Technology (VU)! jk ME EH) 24 (1): 12-18. 

Qiu D-R (Hii Zi), Chen D-M (Kkt). 1997. The floristic studies on spermatophyte of Mufu range southeastern Hubei 
Province. Guihaia (J 1414) 17: 224-230. 

Rao P-C (fll) ). 1996. A study on the Lingeous flora of Wuyuan County, Jiangxi Province. Journal of Nanjing Forestry 
University (PA ALK AEA) 20 (2): 84-87. 

Ru W-M (ai 3c), Zhang F (JKI&). 2000. Analysis on the flora of seed plants of Wutai Mountains, Shanxi. Bulletin of 
Botanical Research (HIST) 20: 36-47. 

Shangguan T-L (EBk), Zhang F (GKU), Liu Y-S (XÆ). 1991. Flora of spermatophytes and its significance in 
ecological economics in Shuo County, Shanxi Province. Journal of Wuhan Botanical Research (SUE ]2 EE) 9: 
355-362. 

Shangguan T-L (LH £35), Zhang F GKI), Qiu F-C (H8 Ei JW). 1999. Studies on flora diversity of the seed plants in Luya 
Mountain Nature Reserve, Shanxi. Journal of Wuhan Botanical Research (RYUK £215) 17: 323-331. 

Shangguan T-L (EE £X3). 2001. Studies on flora diversity of the seed plants in Hengshan Mountain Nature Reserve, 
Shanxi. Acta Botanica Boreali-Occidentalia Sinica (Vt E8121) 21: 958-965. 

Shen X-S (1124). 1989. The study on the vegetation of the Tiantangzhai Mountains of the Dabie Mountains, Anhui 
Province. Journal of Wuhan Botanical Research ( (HAMAS) 7: 131-139. 

Shen Z-H G*R), Zhang X-S (9K3Wrlh]). 2000. A quantitative analysis on the floristic elements of the Chinese subtropical 
region and their spatial patterns. Acta Phytotaxonomica Sinica (#47) 2430) 38: 366—380. 

Shi D-F (1875), Guo L (3125), Lu H-F (HA K). 1996. Flora of Taizhou Islands. Journal of Zhejiang Forestry College 
CRIME KEIR) 13 (1): 48-52. 

Shi M-Z (E), Ding B-Y (J 45127), Wang W-D (E EX). 1995. A study of flora on hills and lower mountains in Beilun, 
Ningbo. Journal of Hangzhou University (Natural Science Edition) MIN KAZI, HREH) 22 (2): 192-198. 

Shi S-H (Ii 745). 1987. Studies on the flora of Heishiding Natural Reserves of Guangdong. Ecologic Science (^E:5 $^) 
1987: 44-66. 

Shi Z-M (E/E BR), Liu S-R (15), Wang Z-Y (-E1EJH). 1996. The characteristics of flora of seed plants in Bao Tianman. 
Acta Botanica Boreali-Occidentalia Sinica (Vt 1E fti J^£1K) 16: 329-335. 

Song B-H (Kf 48), Li F-Z (41% '%). 1999. Studies on flora of Kunyu Mountain in Shandong Province. Journal of Wuhan 
Botanical Research (XX FU^ EAE) 17: 220—226. 

Song J-Z (KF), Li B (424). 1990. Preliminary analysis on spermatophyte flora of Mulinzi nature sanctuary in W. 
Hubei. Journal of Central China Normal University (Natural Science Edition) (EP IMIE RK ZZR, AAEE) 24 
(1): 61-69. 

Sun H (FM), Zhou Z-K (JH EE). 1996. The characters and origin of the flora from the big bend gorge of Yalutsangpu 
(Brahmabutra ) River, eastern Himalayas. Acta Botanica Yunnanica (zs Ft WF Ft) 18: 185—204. 

Tang S-Q (22%), Zhang H-D (SK KIA), Tang Z-X (ñ), Chen Z-M (PEAY), Mo B-Y (224541). 1997. A study on 
the seed plant flora of Dadongshan in northern Guangdong. Guihaia (J P5484) 17: 127-132. 

Tang T (Jf tif), Liao W-B (231%), Wang B-S (E/A%). 2002. Studies on the flora of Wuzhishan Hainan Island. Guihaia 
O` TEHE) 22: 297-304. 

Tang Y-F (J 21%), Wu G-F (REJ). 1990. A study on the flora of Sangqingshan in Jiangxi Province. Journal of East 
China Normal University (Natural Science Edition) (EK IJE RK IR, AFRE) 1: 104-110. 

Teng C-D (Réf), Shangguan T-L (LEER), Zhang F (3K). 1991. A preliminary study on the floristics of Taiyuan 
region. Journal of Wuhan Botanical Research (HUM HWE 9%) 9: 347-353. 

Wang C-K (1{¢#4}), Lu X-G (B 2EES), Lei M-D (514%). 2000. A preliminary study on the flora in the middle and upper 
reaches of Xunhe River basin. Acta Botanica Boreali-Occidentalia Sinica (Vt 448 4R) 20: 647-652. 

Wang F-G (CEJZ HS), Ye H-G (UITE), Zhao N-X GÈ F7). 2003. Studies on the spermatophytic flora of E'Huangzhang 
Nature Reserve in Yangchun of Guangdong Province. Guihaia (J P5484) 23: 495—504. 

Wang G-H (EEZ), Chen K-J (E355), Wang J-Y (E421). 1995. A floristic study on the vascular plants from the North 



































































































































































































































i 






























































E 





















































164 Acta Phytotaxonomica Sinica Vol. 45 





Qilian Mountain. Journal of Gansu Agricultural University (HINKAR 4R) 30: 249-255. 

Wang S-Q (ETE), Jiao Z-F (OYE), Li F-Z ($2). 2001. Studies on flora of Laoshan Mountain in Shandong 
Province. Journal of Wuhan Botanical Research (RIIK J^ WEE) 19: 467-474. 

Wang X-P (EME), Gao L (4), Gao X-Q (554943), Xu R-S GREN, Wu C-T (RA HE), Zhou Z-Y (R2). 2003. 
Preliminary study on spermatophyta flora of Huangfushan Nature Reserve in Anhui Province. Bulletin of Botanical 
Research (HAWA) 23: 507-512. 

Wang Y-J (£H), Li B-T (ERF), Xu X-H (RFE). 1993. Study on the flora of Qimuzhang in Guangdong. Journal of 
South China Agriculture University (EKIRAR) 14 (3): 102-109. 

Wu H-Y (iRE—). 2001. The flora feature of Naolihe Nature Reserve in Heilongjiang Province. Territory and Natural 
Researches Study (El 1-5; BA AVF) 4: 76-78. 

Wu J-Q CX iii) Zheng Z (ASHE), Jin Y-X (42 XX). 1996. Studies on the flora of seed plants in Dalaoling. Journal of 
Wuhan Botanical Research (ELI HWA 3%) 14: 309-317. 

Wu N (^75), Qiao Y-K (Zr7k JH). 1994. Flora of dry-hot valley in Ningnan County, Sichuan Province. Mountain Research 

CUAL) 12 (1): 21-26. 

Wu X-J (RX), Wang H-Y (EBF), Cao Y (HH), Chen X-L (E&5* 4K). 2003. Analysis of the diversity of 

spermatophytic in o Mountain of Gansu Province. Journal of Northwest Normal University (Natural Science) 

(Pt EJ A ER JA REIR) 39 (2): 66-70. 

Wu Y-H (REJE). se The floristic characteristics in the region of Xiqing Mountains. Acta Botanica Yunnanica (2 Ej fti 
WWI) 22: 237-247. 

Wu Y-H (REŽ). 1995. The floristic characteristics in the source area of the Yellow River in China. Acta Botanica Boreali- 
Occidentalia Sinica (Vt JE ^R) 15: 82-89. 

Wu Y-H (%J#). 2000b. The floristic characteristics in the source area of Changjiang (Yangtze) River. Acta Botanica 
Boreali- Occidentalia Sinica (PUIG 44k) 20: 1086-1101. 

Wu Y-H (EJ). 2003. A study of flora of Huangshui river valley in Qinghai, China. Acta Botanica Boreali-Occidentalia 
Sinica (VTA) 23: 205-217. 

Xie G-W (lj ES 3C), Ding B-Z (J E£), Wang S-Y (EX). 1991. A study on the floristics of Mt. Yunjushan in north 
Jiangxi. Acta Botanica Yunnanica (zs A HW A de 13: 391- 401. 

Xie Z-W (FAS), Cai Y-L (ZKZ), Zhou L-L (J&] BLUR), Zhang F-L (9K48/4). 1995. The flora and forest vegetation of 
Huangzangyu Nature Reserve, Anhui Province. Journal of Wuhan Botanical Research (JU J£ WE2L) 13: 310-316. 

Xie Z-W (HH), Wu G-F (RIE). 1993. A study on the flora of the Duozhijian mountainous Regions of the Dabie 
Mountains in Anhui Province. Journal of East China Normal University (Natural Science Edition) (#8 MYE K% 
HR, HAERE) 1: 102-110. 

Xing F-W (MARE), Corlett R-T, Zhou J-Q (4i). 1999. Study on the flora of Hong Kong. Journal of Tropical and 
Subtropical Botany (AAA DAR) 7: 295-307. 

Xing F-W (HABLO), Li Z-X END), Wu D-L (R448). 1993. A preliminary study on the flora of Ganshiling, south 
Hainan. Bulletin of Botanical Research (WEFT) 13: 227-242. . 

Xing F-W (RAE), Qin X-S RYE), Yan H-Y (^ fF 24). 2003. The flora of Macau. Bulletin of Botanical Research (4 
WEIR) 23: 472-477. 

Xu D-Y (#4). 2003. An analysis of seed plants floral composition in Dabashan Nature Reserve (Sichuan). Journal of 
Southwest China Normal University (Natural Science) (PFA IIE KAIR, HAPHE) 28: 963-968. 

Xu H-Y (iri), Du D-L (FLIP), Song X (EZ). 1993. The floristic analysis of plants in the calcareous region of 
Chongqing. Journal of Southwest China Normal University (Natural Science) (VEIA RR (ARRE NO 18: 
351-357. 

Xu X-M ( REMF), Dong Y-Z (CE EŻ). 1997. The features of seed plants flora in the Da Luo Mountain Nature Reserve in 
the desert land of Ningxia. Arid Zone Research (PH IX) 14 (2): 19-24. 

Xu X-Y (XA), Meng X-D (154625), Zhao W-J GX XL). 2003. A study on the flora of seed plants in Laoling Nature 
Reserve (Hebei). Hebei Journal of Forestry and Orchard Research (MAMAS) 18: 325-330. 

Yan L-C ([&] ££), Qin H-N (EYF). 2001. The endemism in the flora of seed plants in Napo County. Journal of Wuhan 
Botanical Research (XX MW) 19: 199-208. 

Ye H-G (UITE), Zhang G-C (GEA), Zou B (4b). 1992. A preliminary study on the flora of Lechang County, 
Guangdong. Guihaia ( P4849) 12: 372-380. 

Ye Y-Z (IFAC), Wang S-Y (CE X.), Li P-X (FI). 1992. A study on the spermatophyta flora in the Jigongshan Natural 
Sanctuary in South Henan. Journal of Wuhan Botanical Research (FLIX HW WT 5t) 10: 25-34. 

Yi S-R (4/85), Huang Y (UF). 2004. Preliminary floristic study on seed plants from Jinfo Mountain. Acta Botanica 
Boreali- Occidentalia Sinica (Và 148472438) 24: 89-93. 

Ying T-S (IÁ£^E), Li Y-F (422%), Guo Q-F (7K14). 1990. Observations on the flora and vegetation of Taibai Shan, 
Qinling Mountain range, southern Shaanxi, China. Acta Phytotaxonomica Sinica (114) 28°74) 28: 261-293. 




















































































































































































































































































































No.2 ZHU et al.: Biogeographical patterns of the genera of Chinese seed plants 165 














Ying T-S (Ág/E), Xu G-S (RE). 2002. An analysis of the flora of seed plants of Taiwan, China: its nature, 
characteristics, and relations with the flora of the mainland. Acta Phytotaxonomica Sinica (45/4) 24H) 40: 1-51. 

Ying T-S (Pf2^E). 1994. An analysis of the flora of Qinling Mountain range: its nature, characteristics, and origins. Acta 
Phytotaxonomica Sinica (444) 4R) 32: 389-410. 

You S-S (ilf K^E). 1992. The analysis of seed plant flora on Mengtongyang Nature Reserve in Fujian Nanping. Journal of 
Fujian College of Forestry (T8 & 1124 IIR) 12 (1): 92-97. 

Yu X-L (MM), Xue S-G (B£/E Fs). 1999. Study of the flora Hunan Dupangling Nature Reserve. Journal of Central South 
Forestry University (FP Bj M E bir 19 (1): 29-34. 

Zang D-K (492), Liang Y-T (E). 1999. Studies on the flora and vegetation in An Qiu. Shandong Forestry Science 
and Technology (LIA MORALES) 3: 40-44. 

Zang D-K (1442), Liu Y-F (MENE), Qi A-S OT AH), Du M-Y (#3). 1994. Studies on the seed flora of Taishan 
Mountain in Shandong Province. Journal of Wuhan Botanical Research (UMW WF) 12: 233-239. 

Zeng X-F (34). 1999. A primary study on the flora of wild seed plants from Qinhuangdao. Bulletin of Botanical 
Research (fi JI C) 19: 385-391. 

Zhang F (KI), Shangguan T-L (LEG), Zheng F-Y (48 (3). 1998. On the flora of seed plants in Guandi Mountains, 
Shanxi. Bulletin of Botanical Research (HWA) 18: 20-27. 

Zhang F (5Ķ!%). 2003. Analysis on the flora of seed plants in Elaeagnus mollis area, Shanxi Province. Bulletin of Botanical 
Research (HIIT) 23: 478-484. 

Zhang G-B (9KfE3X), Song S-Y Cm). Pe An analysis on spermatophyta flora in Kaifeng. Journal of Henan 
University (Natural Science) inl Eg KAH BARES) 14: 321-333. 

Zhang GF (OE), Song Y-C (RKA). P ‘Studies on the vegetation of Banqiao Nature Reserve in Anhui Province. 
Guihaia (J^ PEAT) 21: 14-20. 

Zhang G-F (3K36). 2003. Analysis of the floristic elements of seed plants in Huangshan Mountain. Journal of Wuhan 
Botanical Research (XX FJ WIE) 21: 390-394. 

Zhang H-C (3k 2474"). 2003. A preliminary analysis on the flora of seed plant of Qiyun Mountains, Anhui Province. Journal 
of West Anhui University (Ib Vi ZIR) 19 (2): 52-57. 

Zhang J-M (GER), Zhang F (5K14), Fan L-S (872%). 2002. On the flora of seed plants in Lishan Mountains, Shanxi 
Province. Bulletin of Botanical Research (ft 4/JWF Zt) 22: 444—452. 

Zhang L-X (KLX), Li S-F (EFH), Han H-Y (HH). 1998. Characters of seed plants flora and vegetations from 
Yixing Forest Nature Reserve in Jiangxi Province. Journal of Plant Resources and Environment (fti JJ A-A) 7 
(4): 1-7. 

Zhang N-Q (5K 74#F). 1999. Preliminary studies on the flora of the Baotianman Natural Reserve. Bulletin of Botanic 
Research (HWI) 19: 10-16. 

Zhang W-H GOR), Li D-W (FÆR), Liu G-B Ql EA), Xu X-H (482448). 2002. The characteristics of the seed plant 
flora in Loess Plateau. Bulletin of Botanical uu (ELE) 22: 373-379. 

Zhang W-H (3K3Cf£), Lu T (535), Zhou J-Y (JED), Kang Y-X (BERE), Ma K-M (25014), Liu G-H (UH 48). 2003. 
A floristic study on seed plants in upper reaches of Minjiang River. Acta Botanica Boreali-Occidentalia Sinica (Vti JE fti 
2 EH) 23: 888-894. 

Zhang X-B (3k 7s), Guo X-Q (HE), Zhou T-L (J5] X), Shangguan Z-P (E JF). 2004. Floristic analysis of seed 
plants in Ziwuling forest region, Shanxi. Acta Botanica Boreali-Occidentalia Sinica (Và 4484238) 24: 267-274. 

Zhang X-Q KZI), Zhang Z-G (SIAL), Zhang S-P (SKF), Wang R-Q (E42%1). 2003. Preliminary studies on the 
flora of Kunyu Mountain in Shandong Province. Bulletin of Botanical Research (Hi WITT) 23: 492-499. 

Zhang Y-B (SKK), Zhang F (SKU), Zhao Y-S (Xk 7.3%), Fan M-X (E). 2003. Analysis on the flora of seed plants in 
Manghe Nature Reserve, Shanxi. Bulletin of Botanical Research CH IST) 23: 500—506. 

Zhang Y-J (GRE), Pu X GYI), Sun J-Z (hJ), Zhang G-L (GKE), Feng H-Y (3576). 1997. A preliminary study 
on the spermatophytic flora from Taohe River in Gansu. Acta Botanica Yunnanica (zx Fi fti JE 20) 19: 15-22. 

Zhang Y-L (9K£&B). 1997. The geographical study on the plant flora in Erjina County of Inner Mongolia. Arid Zone 
Research (TE [XE AE) 14 (3): 23-32. 

Zhao H (EE), Yang P-J (i3), Wang D (Œ ZR). 1999. A floristic analysis of seed plants in Changqing National Reserve. 
Acta Botanica Boreali-Occidentalia Sinica (Vti 1E fti ]^£1K) 19: 502-510. 

Zhao Y-L (BM), Zhang H-D GKR), Zuo J-P (£M), Peng D-W (S240). 1997. Quantitative study on the 
relationship between the flora of Hunan, Guizhou, Guangxi Border region and the neighboring floras. Journal of 
Tropical and Subtropical Botany (AMARA) 5: 16-22. 

Zheng C-Z (Abas). 1996. A study on the flora of seed plants in Longtangshan Nature Conservation, Zhejiang Province. 
Journal of Hangzhou University (Natural Science) (BLAN KFIR, HARIR) 23: 373-381. 

Zheng Z QUE). 1993. A preliminary study on the flora of vascular plants in Shengnongjia, China. Journal of Wuhan 
Botanical Research (RHH WWA) 11: 138-148. 












































































BE 


































































































= 




































































=) 















































166 Acta Phytotaxonomica Sinica Vol. 45 





Zhou Y (J&]2&), Feng Z-J (LA !X). 1993. A study on the flora of Longwangshan Mountain in Zhejiang Province. Journal of 
East China Normal University (Natural Science Edition) (LAIA FTE HARER) 1: 88-94. 

Zhu H (R%), Li Y-H (454%), Wang H (EXE), Li B-G (4:191). 2001. Characteristics and affinity of the flora of 
Xishuangbanna, SW China. Guihaia ( 1814) 21: 127-136. 

Zhu H (444). 1997. Notes on the origin of temperate deciduous broad-leaved forest of East Asia. Bulletin of Botanical 


Research (18 4E 2L) 17: 388-396. 
Zhu W-Z (42777). 1992. A study on the woody plant flora in the Daba mountains. Journal of Southwest Forestry College 


GRAAF bo^) 12 (1): 1-9. 

Zou L-X (Afr), Wu G-F (REF). 1997. Study on the flora of Zhutoujian Mountainous Region of Shucheng County, 
Anhui Province. Journal of East China Normal University (Natural Science Edition) (FERIA ZAR, EL AREE 
Ji) 3: 78-84. 

Zuo J-B (AE Xll), Peng D-W (S24& 3C), Tian W-Z (HIRIO, Li M-H (224921), Peng Z-B ($232), Kuang JJ (WE). 
2002. Study on the seed plant flora in Nanyue, Hunan Province. Acta Botanica Boreali-Occidentalia Sinica (Vt 15 fti] 


2] R) 22: 368-379. 















































zi 










































































